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(57) Abstract: A multi-layer packaging 
laminate is produced by simultaneously 
applying at least two wet coaung layers to a 
substrate web (10) in a slide coater or curtain 
coater having a slide block (14) oveor which 
laminar flow streams of coating liquid flow 
to reach the substrate web. At least ome layer 
is less than 20 u.m thick (wet) and at least 
one layer has oxygen barrier or scavenger 
properties. 
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Method of Manufacturing a Multi- layer Packing Laminate anH 
Packaging Laminate obtained by the Method 

The present invention relates to methods for producing 
packaging laminates and to the use of said laminates in 
forming and filling packages. 
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Packaging laminates generally comprise a substrate 
bearing one or more coating layers. The coating layers may, 
dependant upon their composition, be applied as molten 
plastics or may be applied wet, either in solution or as a 
dispersion in a carrier liquid, followed by drying. Until 
now, wet applied coatings have been applied singly with 
intermediate drying steps. 

Wet coatings are also applied to substrates in the field 
of manufacturing photo papers. For this purpose, it is known 
to apply several wet layers simultaneously to a substrate 
using either a slide coater or a curtain coater . 

We have now found that it is possible to employ such 
techniques in the manufacture of packaging laminates. 

Accordingly, the present invention now provides a method 
of producing a multi-layer packaging laminate comprising a 
substrate bearing at least two superposed coating layers, 
which method comprises applying two or more wet coating 
layers to said substrate to provide wet superposed layers 
thereon and drying said layers. 
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Preferably, said wet coating layers include at least one 
layer from each of at least two categories selected from 
adhesive layers, gas barrier layers, distancing layers, 
oxygen scavenging layers and heat sealing layers. Most 
5 commonly, polyolefins, preferably polyethylenes , are used as 
heat sealing layers but also other thermoplastics may be 
used. 

Adhesive layers serve to provide adhesion between the 
10 substrate and a coating layer or between two coating layers. 

Ethylene acrylic acid (EAA) or ethylene-raethacryli-c acid EMAA 
( (meth) acrylic acid-polyolef in copolymers) is commonly used as 
such an adhesive layer. Such adhesive polymers may also be 
used as heat sealing layers. 
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Gas barrier layers are used to reduce the permeation of 
undesired gases and vapours through the packaging laminate. 
Water vapour and oxygen are the principal interception 
targets for such gas barrier layers in food, pharmaceutical 
and cosmetic packaging, but other gases or vapours may also 
be interception targets for such layers. Materials which may 
be applied wet and dried to form gas barrier layers include 
polyvinyl alcohol (PVOH) , ethylene vinyl alcohol (EVOH) and 
starch . 

Distancing layers serve to reduce the partial pressure 
of oxygen between two layers separated by the distancing 
layer. Thus, the rate of diffusion of oxygen through the 
further layer is reduced. 
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Oxygen scavenging layers contain oxygen scavenging 
substances that react with oxygen to prevent it penetrating 
further through the laminate. For instance, ascorbic acid 
may be incorporated into such a layer as an active oxygen 
scavenger. Other oxygen scavengers include vitamin E, iron, 
and Fe 2+ . 

Heat sealing layers facilitate the sealing together of 
the same or opposite surfaces of thie laminate by heat sealing 
to enable rigid or deformable packages to be produced. 



Preferably, at least one of said wet coating layers is a 
gas barrier layer comprising a polymer containing a 
dispersion of laminar nanoparticles . Preferably, said 
15 nanoparticles are of an exfoliated inorganic laminar 

compound. Such nanoparticles and their use in forming gas 
barrier layers have been extensively discussed in the 
literature, including EP-A-0590263 and Zilg et al (1) . 

20 Preferably, said wet coating layers are applied using a 

slide coater or a curtain coater . These two different forms 
of coating machine are described in Cohen et al (2) . 
Briefly, in the slide (or cascade) coater, coating fluids are 
pumped up through channels onto an inclined plane to flow 

25 down to a sharp edge at the end of the plane. A web to be 

coated runs adjacent said edge around a coating roll and the 
layers of coating material flow across the gap between the 
edge of the plane and the web to coat the web. The different 
fluid layers do not mix but flow one over the other. in a 

30 curtain coater, fluid layers are formed in the same way but 
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the web does not run adjacent the edge of the inclined plane. 
Instead, the flowing layers run over the edge of the plane 
and fall in a curtain onto a horizontally running web which 
runs beneath the bottom edge of the plate. 

The viscosity of the fluid layers may be controlled as 
known in the art of premetered coating to maintain and 
optimise performance. Generally, in slide coating the bottom 
layer should have a low viscosity, preferably of 50 mPas or 
less, more preferably 5-10 mPas. For each higher layer, the 
viscosity should increase a little, but on the other hand the 
surface energy should decrease. Surfactants roay be used as 
required as similarly known in the art, particularly when 
using curtain coating. 

As known in the slide coater art, a slight under- 
pressure may be applied beneath the die (i.e. the edge of the 
inclined plane) pulling the films down against the web 
surface. This may be created by small fans close to the 
coating die and the web roll. 



Preferably, the substrate is paper, paperboard, or 
plastics film, each optionally already bearing one or more 
coating layers. Such earlier formed coating layers may 
25 either be formed in a separate wet coating and drying 

operation or may be formed by hot lamination techniques such 
as melt extrusion and extrusion lamination. The prior 
application of a layer by wet coating and drying is generally 
not advantageous because of the risk of damage to the 
substrate (less likely when the substrate is relatively 
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thick, eg paperboard) or of forming drying cracks. Where the 
substrate is a thin paper or plastics film, it is preferably 
not previously wet coated, so that it is subjected only once 
to the stress of a drying operation. 

5 

The invention includes a method as described above 
further comprising applying one or more coating layers over 
the dried layers. Again, such subsequently applied layers 
may be formed in a separate wet coating and drying operation 
10 or may be formed by hot lamination techniques such as melt 
extrusion and extrusion lamination. For instance, 
polyethylene heat sealing layers may be provided over the wet 
applied layers in a conventional manner. 
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The total wet thickness of the layers applied by the 
coating method described is preferably approximately 50pm. 
Below 45um it is difficult to operate the coating equipment 
correctly. For the range of solids contents preferably used 
for this invention, i.e. between about 5 and 25 %, high total 
thicknesses may be more difficult to dry and require more 
sophisticated drying equipment. Generally, therefore, it is 
desirable that the aggregate thickness (wet) of the 
simultaneously coated layers should be in the range of 45um 
to lOOum, more preferably 45 to 60 or 45 to 55 urn. 

Within this aggregate thickness, the thickness of 
individual layers may be freely chosen. 



WO 01/54828 



PCT/SE01/00140 



6 



Preferably, at least one layer is of no more than 20um 
wet thickness. At least one layer may, more preferably, be 
in the range of 2 to 10 um wet thickness. 

5 Preferably, the most expensive material will be coated 

in such a thin layer. 

This is in contrast to the traditional application of 
successive wet layers which are individually dried, where 
10 each layer needs to be of 30- to 40 urn at least for proper 
application. 

The substrate may be such as to give packages formed 
from the laminate shape integrity, such as paper or 
paperboard packages, or may be such to produce flexible 
laminates for making pouches or bags or for use as wrapping 
films. According to a preferred embodiment of the 
invention, thin paper or film carrier substrates may be used 
as described in WO-A-99/46121 , for further incorporation into 
a paperboard packaging laminate. 
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The invention includes a multi-layer packaging laminate 
formed by a method as claimed in any one of Claims 1 to 7, 
comprising at least one layer having a wet thickness of no 
25 more than 20um and (1) at least one layer having oxygen 

barrier properties such that the oxygen transmission of the 
laminate is no more than 150 cm 3 /m 2 , per 24 h, (23°C, 33% 
RH) at 1 atm; or (2) at least one oxygen scavenging layer. 
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Preferably, the oxygen transmission is no more than 50 
cm 3 /m 2 under the above conditions. More preferably the 
oxygen transmission is no more than 20, more preferably no 
more than 10 and most preferably no more than 1 cmVnr . 

Methods according to the invention may further comprise 
forming a package from said packaging material and may 
further comprise other steps such as filling said package and 
closing said package. 



Packages made in accordance with the invention may be 
used for packing food or drink products including milk and 
fruit juice (including fresh citrus juice for chilled or 
aseptic ambient storage) or in any of the wide variety of 
15 known uses for packaging laminates. 

The invention will be further illustrated by the 
following description of preferred embodiments with reference 
to the accompanying drawings in which: 
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Figure 1 shows the coating of a web using a slide 
coater; and 

Figure 2 shows the coating of a web using a curtain 
coater . 



As shown in Figure 1, a packaging laminate substrate web 
10 such as paperboard is advanced anti-clockwise carried on a 
coating roll 12 positioned adjacent a slide block 14 having 
an upper, inclined plane face 26 ending at its lower end at 
an edge 16 spaced by a gap from the web 10. 



WO 01/54828 



PCT/SE01/0014© 



8 



10 



15 



The block 14 has four channels 18, 20, 22, 24 leading to 
respective slot openings in the inclined plane face 2 6 for 
the feeding of four streams of coating material. More or 
fewer channels and slot openings may be provided. Coating 
liquids fed there through flow over the plane 26 one upon 
another without mixing and pass over the gap at the edge 16 
to coat the web. The web then passes to a drier (not shown) . 

In Figure 2, a packaging laminate substrate web 10 such 
as paperboard is advanced from right to left horizontally. a 
curtain 28 of coating materials falls from the edge 16 of a 
block 14 similar to that shown in Figure 1. The superposed 
flows of coating liquids flow down the inclined face of the 
block 14 to the edge 16 from which they fall as the curtain 
28 to the web 10. The web then passes to a drier (not 
shown) . 

By way of example, the invention includes a packaging 
laminate comprising a substrate such as paperboard bearing on 
one side any one of the following patterns of layers applied 
wet in one operation or in several: 

/adh/PVOH/dist/PVOH/adh/ 

25 /adh/nano/dist/nano/adh/ 

/adh/nano/dist/nano/eater/adh/ 

/ adh/PVOH/nano/dist/nano/PVOH/adh/ 

/adh/PVOH/nano/dist/nano/PVOH/eater/adh/ 
where : 
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P.VOH = a gas barrier layer of PVOH, which may include a minor 
amount of an additional polymer, such as preferably EAA 
adh = adhesive layer 

nano = a carrier polymer containing nanopart icles 

eater = a carrier polymer containing an oxygen scavenger 

dist = a distancing layer 

More specifically, such applied layers may include the 
sequence : 

/EAA/PVOH + nanoparticles/PVOH + EAA/PVOH + 
nanopart icles /EAA/ 

References 

1. C. Zilg, p. Reichert, F. Dietsche, T. Engeihardt and R. 
Muelhaupt, "Plastics and Rubber Nano composites based 
upon Layered Silicates" Plastics Technology 2000, 
Kunstoffe Plast Europe October 1988. 

2. E. Cohen and E. Gutoff, "Modern Coating and Drying 
Technology" pp 117-122, published by VCH . 
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Claims : 



1 . 



A method of producing a multi-layer packaging laminate 
comprising a substrate bearing at least two superposed 
coating layers, characterised in that the method 
comprises applying two or more wet coating layers to 
said substrate to provide wet superposed layers thereon 
and drying said layers. 

2. A method as claimed- in Claim 1, wherein said wet coating 
layers include at least one layer from each of at least 
two categories selected from adhesive layers, gas 
barrier layers, distancing layers, oxygen scavenging 
layers and heat sealing layers". 

3. A method as claimed in Claim 2, wherein at least one of 
said wet coating layers is a gas barrier layer 
comprising a polymer containing a dispersion of laminar 
nanoparticles . 

4. A method as claimed in Claim 3, wherein said 
nanoparticles are of an exfoliated inorganic laminar 
compound. 

5- A method as claimed in any preceding claim, wherein said 
wet coating layers are applied using a slide coater or a 
curtain coater. 
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6- A method as claimed in any preceding claim, wherein the 
substrate is paper, paperboard, or plastics film, each 
optionally already bearing one or more coating layers. 

5 7. a method as claimed in any preceding claim, further 

comprising applying one or more coating layers over the 
dried layers. 

8. A method as claimed in any preceding claim, further 
10 comprising forming a package from said packaging 

material . 

9. A method as claimed in Claim 8, further comprising 
filling said package. 
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A multi-layer packaging laminate formed by a method as 
claimed in any one of Claims 1 to 7, comprising at least 
one layer having a wet thickness of no more than 20um 
and (1) at least one layer having oxygen barrier 
properties such that the oxygen transmission of the 
laminate is no more than 150 cmVm 2 , per 24 h, (23°C, 83% 
RH)at 1 atm; or (2) at least one oxygen scavenging 
layer . 

25 11. a laminate as claimed in Claim 10, having an oxygen 
transmission of no more than 50 cmVnr at 24 h, 1 atm 
(23°C, 83% RH) . 
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12. A laminate as claimed in Claim 11, wherein zhe oxygen 
transmission is no more than 20 cm 3 /m 2 at 24 h, 1 atm 
(23°C, 83% RH) . 
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